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Details 

1 . Title of the Invention 

Pneumatic radial tyre 

2. Scope of Patent Claims 

15 Pneumatic radial tyre which is a tyre formed by piling in sequence the carcass 

layer placed on the radial structure, the belt layer on the crown side of this carcass layer, 
and the tread, where on the treaded surface of the tread, at least 1 number 1 main groove 
extends in the circumferential direction at the side of the tread's central region with a pair 
of number 2 main grooves extending in parallel to the number 1 main groove as well as 

20 dividing the interval between this number 1 main groove and tread ends into tread's 

central region and both lateral regions, and with blocks separated by multiple horizontal 
grooves that extend at acute angles against the circumferential direction and by the 
groove clusters of these, and that is characterised by the adjoining block that mediates the 
horizontal groove at the central region and at least 1 region of both lateral regions having 

25 its portion facing the main groove being substantially linked up as an entity through the 
connecting portion. 

3. Detailed Explanation of the Invention 
[Industrial Field of Application] 

This invention is related to the improvement of radial tyre, particularly relating to 
30 pneumatic radial tyre that can lower the pattern noise that occurs while travelling. 
[Prior Art] 

In recent high-performance tyres, steering stability and wetting property, and in 
particular, the draining performance during travel on wet road are given serious 
consideration and as shown in Figure 5, the pattern on tread T of treaded surface is 

35 formed by block 4 constructed from multiple cross grooves 3 inclined against the 
circumferential direction of the tyre and multiple main grooves 1 and 2 placed in the 
circumferential direction of the tyre, and in particular, in both the lateral regions Ts of the 
tyre, it is general practice in improving the steering stability to set the tyre's stifmess high 
in comparison to the tyre's central region Tc. 

40 [Problem(s) that the Invention is to Solve] 
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In the prior tread pattern as shown in Figure 5, although wet performance 
particularly when travelling on wet road is shown with favourable results, there is a 
problem of pattern noise during travel with regard to the tread pattern formed by blocks. 

In addition, in the aspect of steering stability, the total stiffness and such others of 
5 both the lateral regions Ts of the tyre are not always sufficient. 

Furthermore, pattern noise during travel, is formed as the noise generated when 
the pattern elements such as blocks, lugs, and ribs that made up the tread pattern strike 
the road surface when the ground-contacting surface passes through the tread, and as the 
noise, or in other words the expanding and contracting waves of air, generated as the air 
10 inside the grooves separating these elements undergoes expansion and compression when 
(if passes through ground-contacting surface) the tread comes into contact with ground 
and then expands. These are repeated periodically (depends on speed) thus forming 
pattern noise. 

This invention is arrived at as a result of investigating the above-mentioned 
15 problems that must be solved. 

Consequently, the purpose of this invention is to offer a pneumatic radial tyre that 
can greatly improve pattern noise and steering stability without lowering the wet 
performance. 

[Means of Solving the Problem(s)] 

20 It is a tyre formed by piling in sequence the carcass layer placed on the radial 

structure, the belt layer on the crown side of this carcass layer, and the tread, where on 
the treaded surface of the tread, at least 1 number 1 main groove extends in the 
circumferential direction at the side of the tread's central region with a pair of number 2 
main grooves extending in parallel to the number 1 main groove as well as dividing the 

25 interval between this number 1 main groove and tread ends into tread's central region and 
both lateral regions, and with blocks separated by multiple horizontal grooves that extend 
at acute angles against the circumferential direction and by the groove clusters of these, 
and characterised by adjacent block that mediates the horizontal grooves at the central 
region and at least 1 region of both lateral regions having its portion that faces the main 

30 groove substantially linked up as a single entity by the connecting portion. 
[Operations] 

This invention can greatly improve the pattern noise and steering stability without 
lowering the wet performance. 
[Embodiment] 

35 Figures 1 to 4 show the respective embodiments of this invention with Figure 1 

being the spread-out explanatory diagram of tread illustrating embodiment 1, Figure 2 
being the spread-out explanatory diagram of tread illustrating embodiment 2, Figure 3 
being the spread-out explanatory diagram of tread illustrating embodiment 3, and Figure 
4 being the spread-out explanatory diagram of tread illustrating embodiment 4. 

40 In the diagrams, 'E' is respectively the pneumatic radial tyre of each of the 

embodiments of this invention and is constructed by piling together in sequence the 
carcass layer (not shown in diagram) placed in the radial structure, the belt layer (not 
shown in diagram) on the crown side of this carcass layer, and the tread T, where at least 
1 number 1 main groove 10 that extends in the circumferential direction at the side of the 

45 central circumferential line CL of the tread is placed on the treaded surface of tread T, 
and between this number 1 main groove 10 and tread end S, there is placement of a 
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number 2 main grooves 20 that extend in parallel to number 1 main groove 10 as well as 
dividing both lateral regions Ts and central region Tc of the tread T, and furthermore, 
there is formation of block 40 which is divided by multiple horizontal grooves 30 that 
extend at acute angles against the circumferential direction and by the groove clusters of 
5 these. 

Then in this invention, in particular, in the adjacent block 40 that mediates 
horizontal groove 30 at the central region Tc and at least 1 region of both lateral regions 
Ts, the portion divided by main groove 10 or 20 is substantially linked up as an entity by 
the connecting portion 50. 

1 0 Explaining further, in the pneumatic radial tyre E of embodiment 1 as shown in 

Figure 1 at the treaded surface of tread T, there is a placement of 2 number 1 main 
grooves 10, and 10 2 that extend in the circumferential direction of the tyre at the spaces at 
left and right centred on the tread's central circumferential line CL, and between these 
respective number 1 main grooves 10, and 10 2 and both tread ends S at left and right, 

1 5 there is a placement of a pair of number 2 main grooves 20i and 20 2 that extend m 

parallel to the respective number 1 main grooves 1 0, and 1 0 2 and that divide both lateral 
regions Ts and central region Tc of the tread. 

Then, the central region Tc or in other words, between the respective number 1 
main grooves 1 0, and 1 0 2 and between the respective number 2 main grooves 20, and 20 2 

20 as shown in diagram, divisions are made by multiple horizontal grooves 30, and 30 2 that 
extend at acute angles against the circumferential direction of the tyre thus forming 

multiple blocks 40, and 40 2 . 

Furthermore, both the lateral regions Ts are divided by multiple horizontal 

grooves 30 3 that extend at acute angles against the circumferential direction of the tyre 
25 forming multiple blocks 40 3 . 

Nevertheless, at the side of number 2 main grooves 20, and 20 2 of the respective 

horizontal grooves 30 3 as shown in the diagram, the respective blocks 40 3 do not pass 

through number 2 main grooves 20, and 20 2 but are substantially linked up as an entity 

by the connecting portion 50. 
30 Moreover, although the connecting portion 50 links up all the blocks in the 

circumferential direction and it is preferred for the blocks to be endless, it is also possible 

to set up intermittently facing the circumferential direction as long as the purpose is not 

lost. _ , ^ 

Although embodiment 2 shown in Figure 2 is almost of the same construction as 
35 the above-mentioned embodiment 1 , but in this embodiment as shown in the diagram, 
there is no division by horizontal groove 30, and consequently, rib R is formed between 
the number 1 main grooves 10i and 10 2 . 

Although embodiment 3 shown in Figure 3 is almost of the same construction as 
the above-mentioned embodiment 2, but in this embodiment as shown in the diagram, the 
40 item that differs from embodiment 2 is the placement of comparatively narrow subgroove 
60, in parallel to the respective main grooves 10 (number 1 main grooves 10, and 10 2 , 
and number 2 main grooves 20, and 20 2 ) linking up the respective horizontal grooves 30 3 
placed at both lateral regions Ts. 

Although embodiment 4 shown in Figure 4 is almost of the same construction as 
45 each of the above-mentioned embodiments, but in this embodiment as shown in the 
diagram the respective subgrooves 60 2 are placed in parallel to the respective main 



3 



JP 63-061606 A 

grooves 1 0 between number 1 main grooves 10] and 10 2 and number 2 main grooves 20\ 
and 20 2 and where multiple horizontal grooves 30 4 that extend at acute angles against the 
circumferential direction of the tyre divide the interval between the respective subgrooves 
60 2 and number 2 main grooves 20i and 20 2 forming multiple blocks 40 4 . 
5 Furthermore, the width of the respective subgrooves 60 2 is preferred to be narrow 

width at a level where the groove-side walls substantially come into contact when the tyre 
is in contact with the ground. 

In addition, sipe or cuff 70 is placed between the respective subgrooves 60 2 and 
number 1 main grooves 10! and 10 2 as shown in the diagram. 

10 1 or at most 2 number 1 main grooves 10 are placed in straight line form facing in 

the circumferential direction at the side adjacent to the tread's centre, which will be at the 
central circumferential line CL of the tread in the case of 1 unit, and in the case of 2 units, 
they are placed mutually in parallel spaced a little apart. 

In addition, a pair of number 2 main grooves 20 are placed at left and right in 

1 5 parallel to number 1 main groove 1 0 at positions some distance away from the tread's 
central region Tc and both lateral regions Ts of the tread or in other words, normally at 
positions of the tread that make from nearly 3 equal parts (Figures 1 to 3) to nearly 4 
equal parts which is to say the positions nearly at the centre (Figure 4) of the tread's 
central circumferential line CL and the tread's lateral ends S. 

20 In addition, the groove width lOw of number 1 main groove 10 and groove width 

20w of number 2 main groove 20 are preferred to be formed with lOw > 20w. 

Furthermore, it is possible to set up subgroove 60 1 with a groove width that is 
equal to or below the groove width 20w of number 2 main groove 20 at both lateral 
regions Ts of the tread based on the purpose. (Figure 3) 

25 In addition, it is also possible to use thin grooves at a level that close up when the 

tyre is in contact with ground for the deformation subgroove 60 2 . 

The horizontal grooves 30i, 30 2 , and 30 3 are placed in multiples in the 
circumferential direction of the tyre at prescribed intervals in a direction that cuts 
horizontally across the tread as described above. 

30 The horizontal groove is placed at an acute angle against the circumferential 

direction of the tyre and as an example, other than the zigzag forms (herringbone pattern 
with opposite directions at left and right centred on number 2 main groove) shown in 
Figures 1 to 4, herringbone pattern centred on the tread's central region CL and such 
others can be considered, and it is preferred that appropriate curve is generated as 

35 required. 

In addition, the portion divided by a pair of number 1 main grooves 10 can also be 
the rib (continuous in the circumferential direction). (Figures 2 to 4) 

Furthermore, the carcass layer is formed by at least 1 sheet of ply arranged with 
organic fibre cords (nylon, polyester, rayon, etc) substantially at 90° against the 
40 circumferential direction of the tyre, but at most 3 sheets. 

In addition, the belt layer is formed by piling multiples of the layer that has highly 
elastic cords such as steel and aramid arranged in shallow angles against the 
circumferential direction, in a manner where the cords of these layers mutually criss- 
crosses. 

45 in this invention as mentioned above, tread T is divided into the 3 regions of 

central region Tc and the left and right lateral regions Ts, particularly facilitating the 
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draining effectiveness at central region Tc, and is formed by obtaining improvements to 
the steering stability at both lateral regions Ts. 

Nevertheless, the adjacent block 40 that mediates horizontal groove 30 at central 
region Tc and at least 1 region of both lateral regions Ts that should reduce the pattern 
5 noise, is at its portion that faces main grooves 1 0 or 20, substantially linked up by 
connecting portion 50. 

Then, the central region Tc divided by a pair of number 2 main grooves 20 is 
preferred to be set within the range of 30-50% of the tread width Tw. 

Here, if the central region Tc is less than 30% of the tread's width Tw, the 
1 0 draining performance when travelling on wet road is lowered, while if exceeds 50%, the 
tread stiffness at both sides of the tread is lowered, and thus not preferred on the basis of 
steering stability and performance. 

Furthermore, the negative ratio (proportion of groove region against apparent 
surface area of tread) of central region Tc is large compared with that of both lateral 
1 5 regions Ts, and it is desirable to set a preferred range of 30-60%. 

Here, draining property is important with regard to offering this type of high- 
performance tyre for high speed, and a value below 30% is not preferred on the basis of 
draining performance while a value exceeding 60% is not preferred as there is pattern 
noise and the tread stiffness at both sides of tread is lowered. 
20 The angle of the inclined horizontal groove 30 is preferred to be small when 

approaching the centre of the tyre and this preference is from the point of view of pattern 
noise, and the reason for not opening up to number 2 main groove 20 that divides the 
central region Tc is similarly the improvement of pattern noise and at the same time, the 
tread stiffness at both lateral region Ts is increased and the steering stability can be 
25 improved. 

[Experimental Example] 

In order to confirm the effectiveness of this invention, the steering stability on dry 
road surface, steering stability on wet road surface, and pattern noise are measured. 
(Tyre specification used for the experiment) 
30 ■ Tyre 1 of this invention 

Construction . . . tyre of embodiment 1 shown in Figure 1 

■ Tyre 2 of this invention 

Construction . . . tyre of embodiment 2 shown in Figure 2 

■ A prior-type tyre 

35 Construction . . . prior-type tyre shown in Figure 5 

■ Specifications below are in common 
-Tyre size 225150 R 16 

- Tread width Tw 250 mm 

■ Central region width Twc ... 70 mm 

40 ■ Both lateral region width Tws ... 90 mm 

■ Main groove number 1 width lOw . . . 10 mm 

■ Main groove number 2 width 20w ... 6 mm 

■ Inclined horizontal groove width 30w ... 3 - 5 mm 

- Connecting portion width 50w 3 ~ 10 mm (tyre of this invention) 

45 (Experimental method) 

* Steering stability on dry road surface (dry steering stability) 
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Evaluation on the feeling of travelling on dry road surface of the circuit for 1 person with 
the internal tyre pressure at 2.0 kg/cm 2 . 

* Steering stability on wet road surface (wet steering stability) 

Evaluation of the feeling when the circuit road surface is a wet surface with a water depth 
5 of 5 mm under the same conditions as described above. 

* Pattern noise 

Instrumental measurement and evaluation of the feeling of when travelling at speeds of 
40, 60, 80, 100 km/h under the same conditions as described above. 
The experimental results are indexed with 100 as the value of prior tyre with a larger 
1 0 value being the better. 

The experimental results are as shown in Table 1 . 
(Space below is empty) 

15 



20 



Table 1 





Prior Tyre 


Invention Tyre 1 


Invention Tyre 2 


Dry steering 

stability 
performance 


100 


105 


105 


Wet steering 

stability 
performance 


100 


100 


100 


Pattern noise 


100 


110 


115 



[Effectiveness of the Invention] 
25 As this invention is constructed as described above, the wet performance is not 

lowered, and pattern noise as well as steering stability can be greatly improved. 

4. Brief Explanation of Drawings 

Figure 1 - Figure 4 show the respective embodiments of this invention with 

30 Figure 1 being a spread-out explanatory diagram of tread showing embodiment 1, Figure 
2 being a spread-out explanatory diagram of tread showing embodiment 2, Figure 3 being 
a spread-out explanatory diagram of tread showing embodiment 3, and Figure 4 being a 
spread-out explanatory diagram of tread showing embodiment 4, while Figure 5 is a 
spread-out explanatory diagram of tread of prior pneumatic radial tyre. 

35 10.. .Main groove number 1 
20. . .Main groove number 2 
30... Horizontal groove 
40... Block 
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50. . .Connecting portion 
T... Tread 

CL. . .Central portion of tread 
Tc. . .Central region of tread 
5 Ts. . .Both the lateral regions of tread 



Agent: Yasuo Miyoshi (Lawyer) 
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20 10. . .Main groove number 1 
20. . .Main groove number 2 
30. . .Horizontal groove 
40... Block 

50. . .Connecting portion 
25 T... Tread 

CL. . .Central portion of tread 

Tc. . .Central region of tread 

Ts. . .Both the lateral regions of tread 

30 



35 Figure 1 
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Figure 2 Figure 3 
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35 



40 

Figure 4 Figure 5 
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